rainfall received and its variability directly influences the success or failure of crop through its favourable or adverse effect on crop growth and yield. Therefore, the study on variability of annual rainfall and temperature are essential in selection of suitable crops and to take up appropriate mitigating measures based on rainfall characteristics and temperature of a given location. Similar rainfall variability analysis was done by Mummigatti et al., (2013) , Thimme Gowda et al., (2015) and Hanuman thappa et al., (2016) . The monthly and seasonal pattern of rainfall and temperature may helpful in crop planning by identifying the period of drought, normal and excess rainfall (Ray et al., 1980) . Such analysis is helpful in prediction of annual and seasonal rainfall probability for the next one or two years and in turn crop planning. Hence, a study was undertaken at Zonal Agricultural Research Station, Mandya district, Karnataka to understand the rainfall and temperature variability for better agricultural planning.
Materials and Methods
A study was taken on annual and seasonal rainfall and temperature variability analysis of Zonal Agricultural Research Station, which is located at Mandya district of Karnataka and lies under agro-climatic zone 6 (Southern dry zone) having longitude of 76° 49.8' E and latitude of 12°34.3' N situated at 697 meters above mean sea level. Rainfall and temperature data of 28 years was collected from Agromet observatory, Zonal Agricultural Research Station (ZARS), Mandya, University of Agricultural Sciences, Bengaluru. The rainfall and temperature data were collected on daily basis and analysed for standard deviation and Co-efficient of variance using statistical tools. Per cent deviation of rainfall from the normal were categorized using IMD classification viz., E= Excess RF (>19%), N = Normal RF (± 19%), SLD = Slight Drought (> -19 to -25%), MD = Moderate Drought (-26 to -49%) SD = Severe Drought (-50% & above) (Anonymous, 2018) .
Results and Discussion
Rainfall data for the period of 28 years from 1991 -2018 was taken and mean was worked out to estimate the difference in rainfall pattern ( Table 1 ). The rainfall data was then grouped to Southwest monsoon (Jun -Sep), Northeast monsoon (Oct -Dec), Winter (Jan-Feb) and Summer (March-May).
The mean annual rainfall of the station from the past 28 years was 735.9 mm distributed as 182.8 mm during pre-monsoon or summer season, 313.4 mm from South-West monsoon 235.4 mm from North-East monsoon and 4.2 mm during Winter season. The trend indicated that, maximum contribution of rainfall was from south west monsoon (42.59 %) and lowest during winter (0.57 %). High variability and dependability of rainfall from S-W monsoon is indicated by highest standard deviation (SD) (123.4) with Coefficient of variation (CV) of 39.40 % (Fig.  1 ).
Annual drought analysis and rainfall variability on decadal basis of ZARS, Mandya
The data on mean annual rainfall, coefficient of variation, standard deviation and its classification are given in Table 2 and 3. The annual rainfall variability during the last 28 years (1991 to 2018) indicates that 8 years received excess rainfall (21.6 to 57.5 %), 12 years with normal rainfall (-4.0 to 10.4 %), 2 years of slightly drought (-19.1 to -19.2 %) and 6 years moderate drought (-29.3 to -42.6 %) were recorded. However, the annual precipitation received in this region was normal (Table 2) . The decadal analysis (Table 3) indicated that over three decades, the average rainfall received was fluctuating and coefficient of variation was also varying. The highest average rainfall of 598.8mm was received during 1991-2000 and lowest 476.2 mm during 2000-2010.
Monthly rainfall variability
The mean annual rainfall of ZARS was found to be 735.9 mm over the past twenty eight years. Mean monthly rainfall varied from 1.60 mm (lowest in January) to 162.98 mm (highest in October) (Table 4 and depicted in Fig. 2) . The overall variability analysis of rainfall revealed that receipt of rainfall during the first three months (January to March) was less than 2.57 %. In the subsequent months April and May rainfall increased gradually to 22.62 % whereas from June to October it reached maximum of 65.45%. Similar results were observed from the findings of Tupe et al., 2010 and Singh et al., 2009 .
Monthly maximum temperature
The overall variability of mean maximum temperature is presented in table 5 and depicted in Figure 3 . The data on mean monthly maximum temperature over 28 years revealed that during summer season (March to May) maximum temperature ranged from 33.3 to 34.2 °C, whereas in kharif season (June to September) it was 29.4 to 30.7°C and in Rabi season (October to February) it varied between 28.7 to 31.7°C. Higher standard deviation and co-efficient of variation of 1.7 and 5.2 per cent was observed during the month of May in summer season, 2.1 and 6.9 per cent during August in Kharif and 1.8 and 5.7 per cent in winter (February), respectively.
Monthly minimum temperature
The mean minimum temperature variability is presented in In conclusion, the above study clearly indicates that significant variability in rainfall and temperature was noticed. The mean annual rainfall of 735.9 mm was received with maximum contribution from south west monsoon and lowest during winter. The highest standard deviation (SD) with lowest Co-efficient of variation (CV) indicates high variability and dependability on rainfall from S-W monsoon. The annual rainfall variability during the last 28 years (1991 to 2018) indicates that 8 years received excess rainfall, 12 years with normal rainfall; 2 years of slightly drought and 6 years moderate drought were recorded. However, the annual precipitation receipt in this region was normal. Summer season recorded maximum temperature followed by Kharif and Rabi season.
